Development of a pentylenetetrazole-induced seizure model to evaluate kinase inhibitor efficacy in the central nervous system.
c-Jun N-terminal kinases (JNKs) are implicated in cell death in neurodegenerative disorders. Therefore, JNK inhibitors could act as neuroprotective agents. To evaluate potential candidates, reproducible and quantitative CNS in vivo models are required. To that end, a pentylenetetrazole-induced seizure model was explored. c-Jun phosphorylation was detected in hippocampal extracts by blotting c-Jun immunoprecipitates with phosphorylation-specific antibodies. Pentylenetetrazole administration induced rapid and reproducible increases in c-Jun phosphorylation. However, special attention had to be paid to the composition of the extraction buffer to ensure stabilization of protein phosphorylation, as demonstrated using internal standards of phosphorylated recombinant c-Jun. As JNK and its upstream activator MKK4 are activated by phosphorylation, these events were also evaluated. In principle, kinase inhibitors could act at the level of JNK or upstream kinases to inhibit c-Jun phosphorylation. MKK4 phosphorylation was dramatically increased in response to pentylenetetrazole but, again, only when appropriate phosphatase inhibitors were in the extraction buffer. In contrast, JNK was found to be constitutively phosphorylated and unaltered upon pentylenetetrazole treatment. The JNK inhibitor SP600125 was shown to inhibit c-Jun phosphorylation without affecting MKK4 phosphorylation. Our procedures enable analysis of JNK pathway signalling in a CNS model and, also, should be applicable to that of other protein phosphorylation events in vivo.